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Comparison of retrieved
water cloud effective droplet radius

OCEAN VIRS, 1998, TRMM

=

Daytime Water Droplet Radius (um) July 1998

EFF RADIUS (pm)

E'-.I-.I..I...I-.I..
45 30 45 0 15 30 45

From Minnis et al., (2000) LATITUDE (°)

Differences of several microns exist between retrieved r, by CERES and
ISCCP



What caused the differ ence?

e Model comparisons of reflection functions (thick clouds)

e More detalled pixel level comparisons for specific scenes
(examine details of model outputs for individual pixels)

e Could there be some viewing geometry effect?
« CERES: All viewing angles
o |SCCP: Near-nadir viewing (1>0.90) only (Han et al., 1994)






Flndlng evidence of viewing geometry dependency
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A gradual increase of r_ with increasing view zenith angle is found when

vza>20°



Solar Zenith Angle Dependence?
(APR 20, 1987)
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Solar zenith angle dependence does not show a consistent trend



|sthere difference of retrieved r , between
forward and backward scattering?
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Backward Scattering Nadir (1>0.95) Forward Scattering
.=16.2 um r.=13.9 um r.=17.1 ym

r.islarger at off-nadir for both forward and backward scattering

r.isdlightly smaller at backward scattering than that at forward scattering



Frequeney (%)
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What isthe behavior of optical thicknessfor forward and
backward scattering
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Backward Scattering Nadir (u>0.95)

Forward Scattering
T=9.6 T=9.3

T=6.9
Optical thicknessislarger at directions of backward scattering

consistent with expectations based on cloud top morphology or 3-D effect



3-D effect of optical thicknessfor forward and backward
scattering also shown in monthly data

[APR, 1987)
BA[TTITTIITIIT [rrorrroTT frrorroroTT [rrorrroTT [rrrrrrrTs
Sca Angle = 20
Dffnadic pixel anly [mo <= D.O95)
Plral Hurmbar 453166
hlawa 108531
Std.; 18,4056
E
B
g 1d
E

| M
a ETEREET
[+ 1a a0 do 40

TaM

Backward Scattering
T=10.9

(PR, 198TY
I

BA[TTTITTITITIT [rorrroooT [TITTTI I [TIrroroorTs [TrrrrrorT

Sca Angle > 20
hlodir pael anly mu > 0.95]
Plial Hurmbar: 28401 1
HMaar: F.130850
Std.; 11313

=

B

i 10

2

sl

Nadir (u>0.95)
T=9.1

{APR, 198T)
I

BA[TTrrTITT [rorrrororT [TrrrrrorT

Fraquancy[~<|
E

131 00
M B.36540
Stz 10.8075

Forward Scattering
1=6.4



What isthe pattern of channel 4 brightnesstemperature
for forward and backward scattering
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Backward Scattering Nadir (1>0.95) Forward Scattering
T,=282.7K T,=282.2K T,=280.5K

T, islowest at directions of forward scattering, may be caused by shadow

This pattern cannot explain the viewing geometry dependenceof r



Another candidate: vertical inhomogeneity of r?
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From Nakgimaet al. (1991), p734, Fig. 3

Seeing lower part of clouds should make retrieved r, smaller, not larger



What isthe effect of an overestimated optical thickness

on retrievalsof r?
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For large T (T >6), the effect on retrieval of r,isnegligible
For small T, an overestimated T may |lead to overestimation of r,
Implies significant overestimation of r_ for small T. Do we seeit?



Examiner . T relationsfor different viewing geometries
(APR 20, 1987)
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 For backward scattering, overestimation of T dominates for small T, but
more backscattering in channel 3 dominatesfor large T.

 For forward scattering, the shadow effect of channel 3 dominates.



Results of Global Surveysof r(8704)

Nadir
viewing only

r.=13.7 pm

All viewing
angles

r.=15.2 pym




Conclusions

e Larger r_ values are associated with off-nadir
viewing geometriesin both forward and backward
scattering directions due to cloud top morphology

e In forward scattering directions, larger r isdueto
the dominating shadow effect

 In backward scattering geometry

« smaller r_isshown only for cloudswith

relatively large optical thickness (T>10) dueto
enhanced ch.3 reflectance

e larger r isassociated with cloudswith smaller T
(T<10) dueto the positive bias of optical thickness



